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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Ilenpro ocBOEHMs Kypca SBJISETCS M3yYEHHE OCHOBONOJIAraloIIUX MOHATHUN NMOHUMaHUS
IIPOLIECCOB MUKPOMHUPA, KACAKOLIUXCS CTPOCHUS aTOMa, MOJIEKYJI, OCHOBAaHHBIX Ha CTATUCTHUYECKUX U
BEPOSATHOCTHBIX 3aKOHOMEPHOCTSAX KBAHTOBOW (DPU3HKH.

Sl ol e

1.2. 3agauy AUCHUILIUHBI

M3y4YE€HHE OCHOB KBAaHTOBOI MEXaHUKHU.
3HaKOMCTBO C HEKOTOPHIMH Ba)KHBIMH NMPUIIOKEHUSIMH TEOPUN KBAHTOBBIX IIEPEXO/IOB.
M3Yy4YE€HHE U OCBOEHUE CIEUU(PHUUECKOro MaTeMaTUYECKOTO anmapaTa KBAaHTOBOM MEXaHUKH.
u3ydeHue (PyHAaMeHTalIbHbIX PE3yJIbTaTOB KBAHTOBOW TEOPHUH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).
Nunexc qucuumiunsl: 51.B.02.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BAaTh
MOJIO’KEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢dbyH1aMeHTalIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3HaeT (U3HYECKHUE OCHOBBI MEXaHHUKH,
3JICKTPUYECTBA U MAarHeTU3Ma, (DU3HKHU
KOJIeOaHU# ¥ BOJIH, KBAHTOBOM (PU3UKH,
AJIEKTPOJIMHAMUKH, CTATUCTHYCCKON (PU3UKU
1 TePMOJIMHAMUKH, AaTOMHOM U SIIEPHOU
bu3uKn

OIIK-1.2. Ymeer
aHAJM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHUS B
o0nactu GpHU3MKH,
UCIIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($U3MUECKUX UCCIEI0BaHUI, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaNBLHOM 001acTH

3HaeT (pyHJAaMEeHTaJIbHbIE TIOHATHS, 3aKOHBI 1
TEOPUH KIACCUYECKON U COBPEMEHHOU
¢bu3uKy;

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMHU
pemeHI/m I/IH)KeHepHLIX 3aga4

BJIAICET METOJaMU MATEMAaTUYECKOTO
onucanus GU3NUECKUX SBJICHUHM U MPOLIECCOB,
OTPEAEIAIOMUX IPUHIUIBI paOOThI
Pa3INYHBIX TEXHUYECKUX YCTPOUCTB

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-5. Cnocoben [TIKP-5.1. Ymeer cTtpouth yMeeT IPUMEHSATh METObl MATEMATUYECKOT O

CTPOUTH HpOCTefIIHI/Ie (1)I/I3I/I‘~I€CKI/IG u aHaJIM3a 1 MOACIIUPOBAHUA; IPUMCHATH
(1)I/I3I/I‘~I€CKI/I€ u MaATEMAaTHUYCCKUEC MOOCIN MATEMAaTUYCCKUEC MCTOIbI, (1)I/I3I/I‘-IGCKI/I€
MaTCMaTHUYCCKUC MOI[y.]ICﬁ, Yy3JI0B, OJIOKOB. 3aKOHBI U BBIYUCIIUTCIbHYIO TCXHUKY JIA
MOACIHN HpI/I60pOB, CXEM, peliCHUs NPAKTUYICCKUX 3a1a4

YCTPOMCTB M YCTAHOBOK
ANEKTPOHUKU U

HAHOJJIEKTPOHUKHU
pa3IMYHOTO

(YHKIIMOHAILHOTO ITKP-5.2. Bnageer HaBbIKaMu | yMEET HUCIOJIb30BATh BO3MOKHOCTH
Ha3HA4YEeHUs], a TAKKeE KOMIIBIOTEPHOTO BBIUHUCIIUTENbHON TEXHUKU U IPOTPaMMHOIO
HCIIOJIB30BATh MOJEIIUPOBAHUS. obecreyeHust

CTaH/IapTHbIE

IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

4. O0beM TUCHUILIMHBI B 324€THBIX ¢IMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akagmeMuuecknx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
Tabimre 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4eOHOU TeSITeIbHOCTH
Beero  |CemecTpbl

4acoB 3 cemectp

Buer yaeOHOM nesTeIIbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresieM, BCero 44 44
JIeKunOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 10 10
JlaGopaTopHble 3aHATUS 16 16
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 64 64
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
[ToaroroBka K 3auery 24 24
IToaroroBka K TECTUPOBAHUIO 24 24
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 16 16
Oo0mast TpynoeMKoCTh (B 4acax) 108 108
O0mas TpyaoemMKocTh (B 3.€.) 3 3

5. CTpykTypa M coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesTeNbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Ha3Banus paznenos (Tem) i:(' [Ipak. | JIa6. | Cam. Bcer(%;aCOB dopmupyemsle
JUCLUIINHBI ” | 3aH., 4 | pabd. |pal., u KOMIIETEHIIUU
q 9K3aMeHa)
3 cemecTp
1 Bo3HUKHOBEHHE KBAaHTOBOM 4 2 8 20 34 OIIK-1, ITKP-5
MexaHuKH. MaremaTnueckui
anmnapart KBaHTOBOI MEXaHUKHU
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2 OCHOBHBIE MOCTYJIATHl KBAaHTOBOU |4 2 - 12 18 OIIK-1, ITKP-5
MEXaHUKH; CTAI[HIOHAPHOE
ypaBuenue lllpenunrepa; BpeMeHHOE
ypaBHeHue lllpenunrepa
3 TyunenwHbIN 3P deKT; 4 2 - 12 18 OIIK-1, ITKP-5
FapMOHUYECKHUH OCIMILISTOP
4 ATtom BomopoJia; ClIUH 6 4 8 20 38 OIIK-1, TTIKP-5
Hroro 3a cemectp |18 10 16 64 108
Utoro |18 10 16 64 108

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIIHUSIM) PUBEICHO B Ta0iHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTIINHBI (B T.Y. IO JICKIIHSIM)

TpynoemMkocTb
Hasanus paznenoB | ComepikaHue pa3aesioB (TeM) JUCIUTUTMHBI dopmupyemble
(Tem) TUCUIUTLTAHBI (B T.4. TIO JICKITHSIM) (nexmOHHbIe KOMITETCHITH
3aHATHUSA), U
3 cemecTp
1 Bo3HukHOBEHME KopnyckynsipHO-BOITHOBOU TyaJIu3M 4 OIIK-1
KBaHTOBOW MeXaHUKU. |cBera. ['unmoresa ne bpoins. BonHoBas
MareMaTnueckuit ¢bynkuus ae bpoiins. OnepaTopsl 1 UX
armapaTr KBaHTOBOM CBOMCTBA B KBAHTOBOM MEXaHUKE.
MEXaHUKH Utoro 4
2 OcHoBHBI€ nocTyaThl | PU3HUECKUIl CMBICT BOJTHOBOW (DYHKIIMH. 4 OIIK-1, I[IKP-5
KBaHTOBOM MexaHuku; |[locTynaTbl KBAHTOBOW MEXaHUKH.
CTallMOHApHOE VYpasuenue lllpenunrepa. Cranmonapuoe
ypaBHEHUE ypaBHenue lpeaunrepa. CooTHolIEHNE
[lIpenunrepa; HEONPEIeNEHHOCTEN.
BPEMEHHOE ypaBHEHUE
Iflpe,[[I/IHl"ep};lp Hroro 4
3 TynnenwHbIH 3G dekT; |[IpocTeiimme 3aqaun KBAHTOBOM 4 OIIK-1, I[TIKP-5
rapMOHHUYECKUI MexXaHuKkH. YacTuia B psMOYTOJIbHOM
OCLIMJUISITOP MOTEHIIUATBHOU siME C OECKOHEYHBIMU
cteHkamu. [IpoxoxaeHue 4acTuilbl yepe3
0apwep. TynHenbHBIN dQdekt. KBaHTOBBIIH
rapMOHUYECKHUI OCHUIUISATOP
Hroro 4
4 AToMm BOZIOpOJa; CIIUH | DJIEKTPOH B aToMe BoAopoaa. KBaHTOBbIE 6 OIIK-1, ITKP-5
yrcna. CoOCTBEHHBIM MOMEHT JJIEKTPOHA.
MarautHbIi cOOCTBEHHBIII MOMEHT.
MHorosnexkTpoHHbIH atom. Tabnuma
Menneneesa.
Utoro 6
Uroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPBI)
HanMeHoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)
Haspanwus paznenos (Tem) HaumenoBanue npaktuueckux | Tpynoemkocts, | Dopmupyemsie
JUCUUIUINHBI 3aHATUHN (CEMHHAPOB) q KOMITETEHIIUH
4
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3 cemecTp

1 Bo3nukHoBeHnue kBaHToBoM |®Popmyia [lnanka. [ToctynaTer 2 OIIK-1, ITKP-5
MexaHnuku. Maremarnueckuii | bopa.
anmnapar KBaHTOBOM MEXaHUKU Utoro 2
2 OCHOBHBIE MOCTYJIAThI CooTtHoleHue 2 OIIK-1, ITKP-5
KBaHTOBOW MEXaHUKHU; HeonpeneneHnocre. Yacrua B
CTal[MOHAPHOE YpaBHEHUE PSIMOYTOJIBHOMH sIMe.
[lIpenuHrepa; BpeMEHHOE
ypaBHeHue lllpenunrepa Hroro 2
3 TyunenwHbIN 2P dekT; YacTuma 1 moTeHInaIbHbIN 2 OIIK-1, ITKP-5
rapMOHHYECKHUH ocIuisATop | Oapbep. 'apmonnyeckuit
OCLMJUISITOP
Hrtoro 2
4 Atom Bosi0poAa; CIIUH AToM Bosopoaa. OpOuTambHbII 4 OIIK-1, I[IKP-5
MOMEHT. MarHuTHbI MOMEHT.
Crun.
Hroro 4
Hroro 3a cemectp 10
Uroro 10
5.4. JlabopaTopHbIe 3aHATHS
HaunmenoBanue 1abopatopHbIX paboT MpuBEACHO B TadiuIe 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Hazpanus pa3nenos (Tem) HaunmenoBanue dopMupyemsle
JTUCHUTITUHBI 1ab0paToOpHBIX PaboT Tpynoemxocte, ¥ KOMITETCHIUHT
3 cemecTp
1 Bo3nukHoBeHue kBaHTOBOM | DPoTo3dext. OnbIThI 8 OIIK-1, IIKP-5
MeXaHUKH. MaTeMaTH4ecKuii Croneroga.
anmapar KBaHTOBOM MEXaHUKHU HUtoro 8
4 AtoM BOJIOpOJIA; CIIMH OnpeneneHne MUPUHBI 8 OIIK-1, ITKP-5
3anpenieHHON 30HbI
IUDJIEKTPHKA.
Htoro 8
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU TIPEICTABIICHBI B

5.6. CamocTosiTeqbHasi padoTa

tabnure 5.6.
Tabmuia 5.6 — Bujbl caMOCTOSITENEHOM pabOThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN
Buael
HasBanus pasznenos . Tpynoemkocts, | PopMupyemsie ®opMBbI
CaMOCTOSITENIBHOM
(TemM) TUCIUIUTMHBI q KOMIIETEHIINH KOHTPOJIS
paboThI
3 cemecTp
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1 Bo3HukHOBEHME [TonroroBka k 3auery 6 OIIK-1 3auér
KBaHTOBOW MEXAaHUKU. |[ToaroToBKa K 6 OIIK-1 TecTupopanue
MaremaTuueckui TECTUPOBAHUIO
armnapar KBaHTOBOH  T]onroroBka k 8 OIIK-1, ITKP-5 | JlaGoparopHas
MEXaHHKH 1abopaTopHoii pabore, pabora
HAIMCaHKe OTYeTa
Uroro 20
2 OCHOBHEIE [ToaroroBka k 3auery 6 OIIK-1, ITKP-5 3auéT
MOCTYJ1aThl KBAHTOBOM
MEXAHHKH, IToaroroska k 6 OIIK-1, IIKP-5 | TectupoBanue
CTalMoHapHOC TECTUPOBAHUIO
ypaBHEHUE
[Ipenunrepa;
BPEMEHHOE YpaBHEHHE Hroro 12
[Ipenunrepa
3 TyHHENnbHBIN ITogroroBka k 3auery 6 OIIK-1, IIKP-5 3auér
s¢dexr; IloaroroBka k 6 OIIK-1, IIKP-5 | TectupoBanue
rapMOHUYCCKUH TECTUPOBAHUIO
OCHUJIIIATOP Wtoro 12
4 Atom BozopoJa; [ToaroroBka k 3auery 6 OIIK-1, ITKP-5 3auér
CIIMH IToaroroBka x 6 OIIK-1, IIKP-5 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1, ITKP-5 | JlabopaTopHas
nabopaTopHoO# pabdoTe, paborta
HaIMcaHue oTyeTa
Uroro 20
Uroro 3a cemectp 64
Hroro 64

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B Ta0HIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHI
Bupl yaeOHOI 1esiTebHOCTH
dopmupyembie
Jlek. JIab. Cam. @OopMBI KOHTPOJIS
KOMIIETEHIINH [Ipak. 3aH.
3aH. pao. pao.
OIIK-1 + + + + 3auér, JlabopaTopHas padora,
TectupoBanue
ITIKP-5 + + + + 3auér, JlabopaTopHas padora,
TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bambHbIE OLIEHKH
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. . | MakcumanbHbIi Oast
MaxkcuManbHbIN MakcuManbHbIN
3a IEPUOA MEKITY Bcero 3a
®DopMbI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asu1 3a nepuoj
2KT u Ha xoHen CEMECTP
HayaJjla ceMecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
3auér 10 10 10 30
Jlaboparopnas padoTa 10 10 20 40
TectupoBanue 10 10 10 30
Hroro makcumym 3a 30 30 40 100
nepuos
Hapacratomum urorom 30 60 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

banibl Ha naTy TEKyero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. BBenenne B kBaHTOBYIO MeXxaHHKY [Tekcrt] : yuebHOe mocobue / A. JI. Marasunnukos, B. A.
MyxaueB ; MunuctepcTBo 00pazoBanus U Hayku Poccuiickoii @eneparn, ToMCKHii rocy1apcTBEHHBIIH
YHUBEPCUTET CHUCTEM YINpaBICHHS U paguod’neKTpoHuku (Tomck), DakyabTeT AUCTAaHIMOHHOTO
ob0yuenus. - Tomck : Db Kontent, 2012. - 112 c. (namuuune B 6ubmuoreke TYCYP - 49 3k3.).

2. MyxauéB B. A. AtomHas ¢pusuka: yue6. nocodbue / B. A. Myxaués. — Tomck: TMIL] /10, 2007. —
116 c. (mamuune B 6udmmoreke TYCVYP - 39 3k3.).

3. OcHoBbl kBaHTOBOM MexaHuku brnoxunues /. . UznarensctBo U3narensctBo "Jlanp" ISBN
978-5-8114-0554-1 I'ox 2022 U3nanue 7-e u3n., crep. Ctpanun 672 [DnekTpoHHBIN pecypc]: — Pexum
nocrymna: https://e.lanbook.com/book/210197?category=928.

7.2. lonoTHUTEIbHAS JIUTEPATypa
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https://e.lanbook.com/book/210197?category=928

1. OcHoBBI TeOpeTHUECKOH (hU3uKH : yueOHHK 11 By30B: B 2 1./ . B. CaBenbes. - CII0. : Jlans,
2005 - T. 2 : KanroBas mexanuka. - CII0. : Jlanb, 2005. — 430 c. (Hanuune B 6ubauoreke TYCVYP - 20
9K3.).

2. Jlannay JI. 1. Teopetuueckas ¢pusuka : yaeoHoe mocodue mist By308: B 10 1. — M. : ®uzmatiur,
2004. — T. 3 : KBanToBas mexanuka. HepenstuBuctckas teopus / JI. JI. Jlannay, E. M. JIudmwu ; pen. :
JI. I1. IIutaeBckuii. — 5-e u3m., crepeotun. — M. : ®usmartiur, 2004. — 800 c. (Hamuuue B OMOIHOTEKE
TYCVYP - 41 3k3.).

3. ®eitnman P. @elfHMaHOBCKHE JEKIMH 1O (PU3MKE : TIOJHBIN Kypc oOmiel ¢husuku: Ilep. ¢ anrm. /
P. ®eitnman, P. Jlediton, M. Canac. — 3-e usa., ucnp. — M. : YPCC, 2004. — Brin. 8, 9 : KBanToBas
MexaHuka. 523 c¢. (Hanmmuune B oubmmoreke TYCVYP - 20 5k3.).

4. Beenenue B kBaHTOBYI0 ¢u3uky Ilapmakos A. H. U3natensctBo M3narenscTBo "Jlanp" ISBN
978-5-8114-0982-2 T'og 2022 Crtpanun 352 [DnexkTpoHHBIM pecypc]: — Pexum mocrtyna:
https://e.lanbook.com/book/2103357category=928.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. MarasuanukoB A. JI. BBeneHnue B KBaHTOBYIO MeXaHUKY: yueb. mocobme / A. JI.
MarasunnukoB, B. A. Myxaués. — Tomck: Oap Konrent, 2012. — 112 ¢. MeToauueckue yka3aHHs K
MPAKTUYECKUM 3aHSITHUSIM M CaMOCTOSITeNIbHOM padoTe Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanu4ue B
oubnuorexke TYCVYP - 49 5k3.).

2. MaraszuaaukoB A. JI. BBeneHue B KBaHTOBYIO MEXaHHKYy: y4deO. mocobue / A. JI.
MaraszunnukoB, B. A. Myxaués. — Tomck: Dap Konrtent, 2012. — 112 ¢. MeToauueckue yka3aHHs K
MPAKTUYECKUM 3aHSITHUSIM U CaMOCTOSITeNIbHOM padoTe Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanu4ue B
oubnuorexke TYCVYP - 49 5k3.).

3. Buemnuuit porordpdekr. M3yuenue 3akona CroneToBa u mpoBepka GopMmynbl DWHIITEHHA:
Mertoauyeckue ykazaHus K JabopatopHoil padore / B. A. Bypaosunus - 2018. 12 ¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

4. OmpenereHre NIMPUHBI 3aNIPEIICHHON 30HBI TIOTYIPOBOJHUKA IO TEMIIEPATYPHOUN 3aBUCUMOCTH
oOpaTHOTrO TOKa Muoaa: PykoBocTBo k tabopaTopHoit padote / B. A. Myxaues, M. B. ®enopos - 2009.
11 c. [DnexTpoHHbIi pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/855.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst v ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATHI

I[JISI MMpOBCACHUA 3aHATHH JICKOUOHHOT'O TUIIA, T'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHfI,

CornacoeaHa Ha noptane Ne 59172 8


https://e.lanbook.com/book/210335?category=928
https://edu.tusur.ru/publications/7638
https://edu.tusur.ru/publications/855
https://lib.tusur.ru/ru/resursy/bazy-dannyh

TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebHnas naboparopusi: yueOHast ayAUTOpUS AJIA IPOBEACHUS 3aHATHI MPaKTHUUECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs MPOBEJCHHUS 3aHATHI 1a00paTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYHIOBBIX U
WHIUBUIyaNbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TprOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [lomenienue ans XpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas naboparopusi: ydeOHast ayJUTOPUS ISl IPOBECHUS 3aHITUU Ja00OpaTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 111 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- Yuebubiii crenn "Onruka" - 2 mrt.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'eneparop I'5-54;

- 'enepatop dpynkuuonansubiii AKTAKOM AHP-3121;

- Myastumetp: DT 0205A, S-Line DT-830B;

- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopnsie cTeH bl "DnekTpoonTraeckuit a¢pdext" - 2 mrT., "Pa3oBeiid mopTpeT' - 2 MmIT.;

- JJaboparopusiii crenn "IlomynpoBogHUKOBEIE (DOTOPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanrie UMEIOIIErocss 000pyA0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;
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- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi pasneinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Bo3uukHoBenue kBantopoi  |OIIK-1, [IKP-5  |3auér IIepeyens BOnpoCcoB 11t
MexaHuKH. MaremaTnueckui 3aueTa
anmnapaT KBAHTOBOH MEXaHUKH JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
2 OCHOBHBIE ITOCTYJIAThI OIIK-1, [IKP-5  |3auér IIepeyens BOonpocoB 11t
KBAaHTOBOM MEXaHMKHU; 3a4era
CTAallMOHAPHOE YpaBHEHUE =
Ipe/mHrepa; BpeMeHHOS TectupoBanue [TpumepHsIit HepevquL
ypasrenme [Ipeuarepa TECTOBBIX 3a/1laHUI
3 TyunenwHbIN 2P deKT; OIIK-1, I[IKP-5 |3auér [Tepeuens BOIpOCOB IJ1st
rapMOHUYECKHUH OCIMILISTOP 3aueTa
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
4 ATtom BomopoJia; CIIUH OIIK-1, I[IKP-5  |3auér [Iepeuens BOIIPOCOB 115t
3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEP KAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HCﬁCTBHﬂX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. DnexTpoH B aTOME BOJIOPOJia HAXOAUTCS P-COCTOSTHUU. MaKcUMaIbHO BO3MOXHOE 3HAUEHHUE
MIOJIHOTO MOMEHTA UMITYJIbCa JIEKTPOHA PaBHO

i
—/15;
=
e
i
=
e
fi
;
e
0
2. T'unore3a ne bpoiins BeIpakaeTcsi COOTHOLIEHUSIMU
. 2l
A= -
P
E.
@ =—];
fi
e
A=
@
o= E."F E E.'l'.'

3. B xBaHTOBOI MexaHuKe (pu3NUYECKas BEIMYMHA XapaKTEPU3YETCs HE YUCIOBBIM 3HaYCHUEM, a
oneparopom. OnepaTop — 3T0:
(VHKIHA, KOTOpas ocyYIIecTBISeT CEM3h

ONHHX YHCEN C APYTHMH THCIAMH,;
NpABHIO, CIOMONIBI0 KOTOPOTO K&k IOk
(QVEKOHE H3 HEKOTOPOIo MHOKECTBA
GVEKIHI conocTaRTgeTCA QVHKIIHS H3
TOT'O K€ HITH HeKOTOpOro IPYIoTo
MHOecTBa (DYVHKIHIT;

UHCIOBOE 3HAUeHHe (hH3MYecKod
BEIIYHHBI, KOTOPOH CIABHICH B
COOTBETCTEHE JAHHBI ONEpaTop.

4. . Cranumonapsoe ypaBHenue lllpeaunrepa uist BOIOPOI0N0100HOTO aTOMa UMEET BU/]T
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5. KpaTHOCTH BBIPOKICHHS SHEPTETHUYECKOTO YPOBHS C KBAHTOBBIM YHCIIOM N C YYETOM CIHHA
paBHa
20
i“i‘:
i
2n+1

6. Kakoe u3 mnpuUBENEHHBIX HHUXE YpPaBHEHHN TMpeacTaBlIsieT BpPEMEHHOE YypaBHEHUE
[Ipenunrepa?
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7. OnepaTop Ha3bIBACTCS CAMOCONPSKEHHBIM (3)PMHUTOBBIM), €ClU Uil JIIOOBIX MBYX (QYHKIUH
unv

A(au+ ay)=adu+ad;
I v AudV = Is.rj V'V
J‘r{:mf,.dr?: 0 (m=n);

i

J‘:E_‘vm(ﬁ’ =1 (m=n).
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10. MakcumanbHOE YHACIIO MIEKTPOHOB B COCTOSIHUU C N=4 paBHO
8
18
32

50

11. CymecTtBoBaHue y aTOMOB JUCKPETHBIX YHEPTETUUECKUX YPOBHEH ObUIO AKCIEPUMEHTATIbHO
YCTaHOBJIEHO B OIbITaX:
[lIrepna u ['epnaxa; ®panka u ['epna; Pesepdopaa; Jlenapaa u Tomcona.

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€eTa

KopnyckysipHO-BOIHOBOM Ayalu3M CBETa

I'unoresa ne bponns

Bonnosas ¢ynxuust ne bpoiins

Omneparopsl ¥ UX CBOWCTBA B KBAHTOBOM MEXaHUKE

®du3nyeckuii CMbICT BOJTHOBOW (DYyHKIIMU

ITocTyaTel KBAHTOBOM MEXaHUKH

VYpasuenue llpeaunrepa. Craunonaproe ypasaenue lllpenunrepa
CooTHoOIIEHHE HEOTIPEAEIEHHOCTEN

PN RE D=

9.1.3. TeMbI J1a00paTOPHBIX PadoT

. ®oroaddext. OnbiTel CTONETOBA.
. Ompeenenue MUPHHBI 3aMTPEIICHHON 30HBI TUJICKTPUKA.

N —

9.2. MeToan4yeckne peKOMeH AU

YueOHblil MaTepuan uznaraetcsa B Gopme, mpeamnoiaramiieid caMoCTOSITEIbHOE MBIIIJICHHE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNNbHAS pad0Ta CTYICHTOB UIPAET PEIIAIOIIYIO POJIb
B X0/I€ BCEro yueOHOro mnporuecca.

Hauatp n3yueHune MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CIIUCKOM
y4e0HO-METOUYECKOTO U MpOorpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BHIIOJTHEHHE KOHTPOIBHBIX MEPOMPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM.

B mpouecce nzydeHust TUCHUILTAHBI JUIsl Ty4YIIETO OCBOSHUS MaTepHraia He0OX0AUMO PeryspHO
oOpamaTbCcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailTe YHUBepcuTeTa 00pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAKXKE 00IIEeTOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE W CIEIUalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIC PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMOCTOSITEIbBHOM U3YYEHUU TEM CIEAYNUTE PEKOMEHIAIUSM:

— YTEHUE WJIM NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOM Aid
WHAVNBHAYATBHOTO TOHUMAHUS M OCBOCHHS MaTepuala, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
M3y4YEHHOr'0 COCTAaBUTh Te€3UChl. OCBOMB MaTepuall, MOMNbITATHCA COOTHECTH TEOPHUIO C MPUMEPAMH U3
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MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYyET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwmie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Buapl 7onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTpPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yqa}0mnxcsl npeaycMaTpmuBacTCd
noctymnHas popMa npeaoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
AallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IHCI)OpMaHI/II/II

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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